The present experiment was conducted at Sakha Agric. Res. Stn. during 2007 /2008 and 2008 /2009 wheat growing seasons to estimate the combining ability, type of gene action, heterosis and simple correlation coefficient for some agronomic characters and reaction to wheat stripe and leaf rusts using a diallel cross mating design of eight wheat parental genotypes. These genotypes are P1-Attila-3, P2-Gemmiza 9, P3-Line 1, P4-Sids 1, P5-Sakha 94, P6-Sakha 69, P7-Sids 12 and P8-Sakha 93. Days to heading, days to physiological maturity, plant height, number of spikes / plant, number of kernels / spike, weight of kernels / spike, kernel weight, grain yield / plant and reaction to rust were estimated. Significant mean squares were obtained for genotypes, parents, crosses and parents vs. crosses in all studied characters except for days to heading and number of spikes / plant for parents vs. crosses. The mean squares associated with general combining ability (GCA) and specific combining ability (SCA) were significant for all studied characters, indicating the presence of both additive and dominance types of gene effects. The ratio of GCA/ SCA was more than unity in all studied characters except for kernel weight, indicating the importance role of additive genetic effects. The crosses P3 × P4 and P3 × P6 gave the most positive significant heterosis values for grain yield / plant relative to mid and better parents, respectively. Moreover, the cross P1 × P7 gave the most negative significant heterosis values for leaf rust resistance relative to mid and better parents. The correlation coefficient between grain yield / plant with each of number of kernels / spike, kernel weight / spike and kernel weight were significantly positive. Meanwhile, the correlation coefficients between leaf rust with each of number of kernels / spike and kernel weight / spike were significantly negative.
INTRODUCTION
Wheat (Triticum aestivum L.) is the most strategic cereal crop in Egypt. It is the most important source of stable food grain for urban and rural societies used in human nutrition and as a major source of straw fodder for animal feeding. National wheat production in Egypt, is insufficient to meet local consumption. The domestic wheat production was about eight million tons produced from three million Faddans. However, increased production per area unit appears to be the only possible mean of reducing the wheat gap. The required yield increase may be achieved by developing highyielding cultivars and simultaneously implementing improved cultural practices. Such improved cultivars must be resistant to serious diseases such as wheat rusts, tolerant to the unfavorable environments and stable in a broad spectrum of environments.
Combining ability studies are usually used by wheat breeders to evaluate newly developed genotypes to be used as parents and to assess the gene action involved in various characters. However, the combining ability studies in a specific environment may not lead to precise information because environmental effects play an important role and greatly affect the combining ability values. As a matter of fact, information on combining ability analysis of wheat under varying environmental conditions is scanty. So, it is necessary to assess combining ability components of variance and combining ability x environment interaction for grain yield and its components as well as rust resistance to ensure better production and gain under selection. However, the present study deals with such endeavors to help wheat breeders in their identification of parents and selection strategies.
Stripe and leaf rusts caused by Puccinia striiformis and Puccinia recondita, respectively, are globally important wheat fungal diseases that cause significant grain yield losses. The use of resistance wheat cultivars is the most economic and environmentally safe way to reduce crop losses from rust diseases. However, understanding the genetic behavior of wheat resistance to these diseases are essential for deciding the breeding method that maximizes the genetic improvement of these characters (Shehab El-Din et al., 1991) . Wheat resistance to rusts has been documented to be a simple inherited character governed by one, two or a few number of major gene pairs (Dyck 1991and Bai et al., 1997 . Also, several investigators indicated that resistance is a quantitative character controlled by many genes as well as the prevailing environmental conditions, (Shehab El-Din et al., 1991; Yadav et al., 1998 and Nawar et al.,2010) . Furthermore, the resistance was dominant over susceptibility in most cases, (Shehab El-Din and Abd El-Latif., 1996 ; Bai et al., 1997 and Patil et al., 2000) , and vice versa was true in others, Ganeva et al., 2001) .On the other hand, some cases best fit a simple additive genetic model with no dominance or epistatic interactions, while dominance and / or epistasis were more pronounced and had important roles, (Shehab El-Din et al., l996; Singh et al., 1998; Zhang et al., 2001; Awaad et al., 2003 and Nawar et al.,2010) .
The objectives of this research were to study the inheritance of wheat grain yield and some agronomic traits as well as the genetic behavior of stripe and leaf rusts resistance in two different sowing dates.
MATERIALS AND METHODS
This investigation was carried out at Sakha Agricultural Research Station during the two seasons, 2007 /2008 and 2008 /2009 genotypes, representing a wide range of diversity for several agronomic characters. The name and pedigree of these parental genotypes are presented in Table 1 .
All possible parental combinations without reciprocals were made among the eight genotypes, giving twenty eight crosses. The parental genotypes and F 1 hybrids were planted in the two sowing dates. In each experiment, the genotypes were grown in a random complete block design with three replicates. Each genotype was grown in a single row , 2m long and 30cm apart. The experiment was surrounded by mixed wheat cultivars highly susceptible to strip and leaf rust as a spreader to help in spores decimation of the artificial and/or natural inoculations .
Measurements comprised: days to heading (DH), days to maturity (DM), plant height(PLH), number of spikes/plant(NS/P), number of kernels/spike (NK/S), weight of kernels / spike (WK/S), 100-kernel weight (100KW) and grain yield/plant(GY/P). For stripe and leaf rusts (LR) reactions, the formula of Stubbes et al. (1986) And adjusted by Shehab El-Din and Abd El-latif (1996) was used. The data obtained for each character were analyzed on plot mean basis. An ordinary analysis of variance for each sowing date and combined analysis across the two sowing dates were performed according to Snedecor and Cochran (1980) . The data were also analyzed using Griffing (1956) method 2 models 1 to estimate general combining ability (GCA) and specific combining ability (SCA) effect. The simple correlation coefficient (r) among all characters in each F 1 population were estimated according to Snedecor and Cochran (1980) .
RESULTS AND DISCUSSION
Although Sakha Agricultural Research Station is a hot spot for stripe and leaf rusts, stripe rust disease was not observed in neither this experiment nor the whole wheat research program due to the non favorable environmental conditions during 2008/2009 wheat growing season. Thus, no reliable data of YR reaction were available and hence, this trait was canceled
Analysis of variance
The main square analysis for genotypes, parents, crosses and parents vs crosses indicated that difference among genotypes, parents, crosses and parents vs crosses were significant in all the studied characters except for days to heading and number of spikes / plant for parents vs. crosses. These results indicated that there were significant differences among parents, F 1 and the presence heterotic effects ( Table 2 ). The differences among the two sowing dates were significant in all the studied characters except for grain yield / plant. The interaction G × SD, P × SD and C × SD was significant in all the studied characters except for plant height and kernel weight at P × SD. Moreover, the interaction P vs. .C × SD was significant for days to physiological maturity, kernel weight, grain yield / plant and leaf rust indicating that the tested genotypes varied from sowing dates to another. These results are in agreement with those obtained by Salama (2000) , El-Beially and El-Sayed (2002) 
Means performance
Mean performance of the parents and their hybrids of all characters are presented in Table 3 . Among wheat genotypes, Saka 93 and the cross Sakha 69 × S akha 93 were the earliest in days to heading. Sakha 94 and cross Attila-3 × Sakha 93 were the earliest in days to maturity. For plant height, Sids 1 and the cross Gemmiza 9× Sakha 94 were the tallest genotypes. Sakha 94 and cross Line 1 × Sakha 69 had the highest number of spikes / plant. Among the parental genotypes, Sakha 94 and its cross with Sids had the highest mean values for number of kernels / spike. For kernel weight / spike, Gemmiza 9 and its cross with Sids 12 had the highest value. For kernel weight, Gemmiza 9 and cross Sakha 69× Sids 12 had the heaviest kernels. The highest grain yield was recorded for Sakha 94. Meanwhile, the cross Sids 1 × Sakha 94 exhibited the highest mean value. Among parents, Line 1 was the most resistant to leaf rust and among crosses Gemmiza 9 × Sids 12 was the most resistant for leaf rust. 
Combining Ability Analysis
Data in Table 4 show the mean squares of general combining ability (GCA) and specific combining ability (SCA) and their interactions with sowing dates were highly significant for all studied characters with some exception except for GCA×SD at 100-kernel weight . These findings indicate that GCA and SCA effects of parents and their F1s were in consistent across sowing dates. Also, the results reveal that both additive and non-additive gene effect were detected and responsible for expression of these characters. The ratios of GCA/SCA effects were more than unity for all the studied characters except for 100kernel weight . This means that additive effects played the major role in the inheritance of these characters. Consequently, additive type of gene action appeared to be the largest component of genetic variability for these characters. These results are in line with those obtained by Awaad et al. (2003) , Darwish et al. (2006) , Chowdhary et al. (2007) , Shehab Eldeen (2008) and Sharshar (2010) . 
General combining ability effects
Based on GCA estimates (Table 5) , it could be concluded that the best combiners were Sakha 69 and Sakha 93 for days to heading; Sakha 93 and Attila-3 for days to maturity; Sids 1 and Sakha 94 for plant height; and Attila-3 and Sakha 94 for number of spike / plant ; Sids 1, and Sakha 94 for number of kernels / spike; Sakha 94 and Sids 12 for kernel weight/ spike; Attila-3 and Line 1 for 100 kernels weight as well as Sakha 69 and Sids 12 for grain yield / plant. In addition, for leaf rust, the best combiners were Sids 12 and Sakha 94 . 
Specific combining ability effects
Based on the estimates of SCA (Table 6) , the best crosses were Sids 1 × Sakha 94 and Gemmiza 9 × Sids 12 for days to heading, Gemmiza 9 × Sakha 93 and Sids 1 × Sakha 94 were the best crosses for days to maturity. For plant height Attila-3 × Sakha 93 and Gemmiza 9 × Sakha 94 showed positive and significant SCA. For number of spike / plant crosses Attila-3 × Gemmiza 9 and Line 1 × Sakha 69 showed positive and significant SCA. For number of kernels / spike the best crosses were Sids 1× Sakha 69 and Sids 1 × Sakha 94. For kernel weight / spike the best crosses were Attila-3 × Sakha 69, Gemmiza 9 × Sids 12 and Line 1 × Sids 1.For kernels weight the best cross was Attila-3× Gemmiza 9 and Line 1 × Sids 1 . For grain yield / plant the best crosses were Line 1 × Sakha 69 and Sids 1 × Sakha 94. For leaf rust the hybrids Gemmiza 9× Sakha 93 and Attila-3 × Sids 12 were considered to be the best among the studied crosses. 
Heterosis percentages
For mid parent (Table 7) , the result showed that 13 crosses had negative and significant heterosis estimates for heading date. However, the best crosses was Attila-3 × Sids 1. For maturity date, the cross Gemmiza 9 × Sakha 93 was negative and significant. For plant height, there were 11 positive significant crosses and the best cross was Attila-3 × Sakha 93 . For number of spike /plant, there were 11 positive significant crosses and the best cross was Line 1 × Sakha 69. For number of kernels / spike, there were 15 positive significant crosses and the best crosses was Sids 1 × Sakha 69. For kernel weight/ spike, there were 15 positive significant crosses and the best crosses was Attila-3× Sakha 69 . For kernel weight, there were 17 positive significant crosses and the best crosses was Sakha 69 × Sids 12 . For grain yield / plant, there were 15 positive significant crosses and the best crosses was Line 1× Sids 1. For leaf rust, there were 11 negative significant crosses and the best crosses was Attila-3 × P 7 Sids 12. These results are in harmony with those obtained by El-Borhamy (2005) and Shehab Eldeen (2008).
Table (7): Estimation of heterosis over mid parent (MP) for F1 crosses
For all studied characters. For better parent (Table 8) , the result showed that 13 crosses had negative and significant heterosis estimates for heading date. However, the best crosses was Attila-3 × Sakha 93 . For maturity date, there were two crosses were negative and significant. However, the best cross was Gemmiza 9 × Sakha 93. For plant height, the cross Gemmiza 9× P 5 Sakha 94 and Line 1 × Sakha 94 were positive and significant. For number of spike /plant, there were seven positive significant crosses and the best cross was Line 1 × Sakha 69. For number of kernels / spike, there were 10 positive significant crosses and the best crosses was Gemmiza 9 × Sids 12. For kernel weight/ spike, there were 10 positive significant crosses and the best cross was Attila-3 × Sakha 69. For kernel weight, there were 14 positive significant crosses and the best cross was Sakha 69 × Sids 12. For grain yield / plant, there were 14 positive significant crosses and the best cross was Line 1 × Sakha 69. For leaf rust, there were 18 negative significant crosses and the best cross was Attila-3 × Sids 12. These results are in line with those obtained by Shehab Eldeen (2008) and Sharshar (2010) . -86.67** -9.12** -1.36** -14.81** -13.47** 1.66 -3.85 -0.11 0.70 P3×P8 -84.33** 40.06** 8.98** 21.13** 11.89** -24.34** -1.37 -2.04* -3.54** P4×P5 33.33** 2.32 8.70** 16.15** 7.35** -21.23** -4.11 0.00 -3.70** P4×P6 -11.11 -2.65 0.25 -15.27** -13.14** 5.40** -7.53** -1.50 -3.87** P4×P7 57.14** 23.94** -3.85** -10.56** -15.79** -2.94** -6.85** 0.97 -2.36* P4×P8 -60.67** -26.81** 5.54** -9.35** -13.74** -15.69** 2.07 0.32 -2.37* P5×P6 -14.44 -2.21 5.51** 8.56** 0.45 -10.42** 2.17 0.33 -2.54** P5×P7 -88.10** -15.79** -6.62** -12.12** -11.76** -8.94** -5.80** 2.41** -3.22** P5×P8
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Correlation coefficient
The correlation coefficient between the studied characters are shown in Table 29 . The results show that the correlation coefficient between grain yield / plant and number of kernels / spike, kernel weight / spike and kernel weight were positive and significant. Meanwhile, it was negative and significant between number of spike / plant and number of kernels / spike. In addition, the correlation coefficient between number of kernels / spike and kernel weight / spike were positive and significant, while it was negative and significant between number of kernels / spike and leaf rust. It was also positive and significant between kernel weight / spike and kernel weight, while it was negative and significant between kernel weight / spike and leaf rust. The obtained results are in general agreement with Awaad et al. (2003) and Sharshar (2010) . 
